




Unclassified 

REPORTDOCUMENTATION PAGE READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

I. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT’S CATALOG NUMBER 
Technical Report DS-78-16 

b. TITLE (and Subtitle) 

WETLAND HABITAT DEVELOPMENT WITH DREDGED 
MATERIAL: ENGINEERING AND PLANT PROPAGATION 

5. TYPE OF REPORT & PERIOD COVERED 

Final report 

6. PERFORMING ORG. REPORT NUMBER 

‘. AUTHOR(a) 

Environmental Laboratory 

9. CONTRACT OR GRANT NUMBER(a) 

I. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK 

U. S. Army Engineer Waterways Experiment Station 
AREA 5 WORK UNIT NUMBERS 

Environmental Laboratory DMRP Task 4A 
P. 0. Box 631, Vicksburg, Miss. 39180 

I. CONTROLLING OFFICE NAME AND ADDRESS 

Office, Chief of Engineers, U. S. Army 
Washington, D. C. 20314 

12. REPORT DATE 

December 1978 
13. NUMBER OF PAGES 

158 
14. MONITORING AGENCY NAME & AOORESS(If dIffereat from Controfflnp OffIce) 15. SECURITY CLASS. (of thfa report) 

Unclassified 

15s. OECLAS5IFICATION/OOWNGRAlJlNG 
SCHEDULE 

6. DISTRIBUTION STATEMENT (of thfs Report) 

Approved for public release; distribution unlimited. 

7. DlSTR,BUT,ON STATEMENT (of the abetract entered in Block 20, ff dlffsrenl frOm Report) 

8. SUPPLEMENTARY NOTE5 

9. KEY WORDS (Continue on IWW~ aid= if noceesuy and Identify by block number) 

Construction costs Environmental engineering Wetlands 
Dredged material Marsh development 
Dredged material disposal Plants (Botany) 
Dredging Waste disposal sites 

0. AmSTRACTtcDplEmu m “VW” bfdc M v rrd tdentlfy by block numbrr) 

Marsh habitat development using dredged material as a substrate was shown 
by the Dredged Material Research Program (DMRP) to often be a feasible alterna- 
tive to traditional dredged material disposal operations. This report synthe- 
sizes pertinent literature and research of the DMRP including six major marsh 
development field sites: Windmill Point in the James River, Virginia; Butter- 
milk Sound on the coast of Georgia; Bolivar Peninsula in Galveston Bay, Texas; 

(Continued: 
-. -- C#._Y - __ 

DD ,;;;;;; 1473 EDITtOW OF 1 WOV 65 IS OBSOLETE Unclassified 

SECURITY CLASSIFICATlOU OF THtS PAGE (“km Data Entered) 



Unclassified 
ECURITY CLASSIFICATION OF THIS PAQE(l?hm Data Entered) 

20. ABSTRACT (Continued). 

Miller Sands, Columbia River, Oregon; Drake Wilson Island in Apalachicola Bay 
Florida; and Salt Pond No. 3, South San Francisco Bay, California. 

Guidelines for developing marsh habitat are presented: (a) planning the 
project in relation to the proposed site and project goals; (b) engineering 
construction of the site including dredging operations; (c) propagation, main 
tenance, and monitoring of the site as habitat, including potential problems 
that may be encountered; and (d) costs. Emphasis is placed on two major 
areas: engineering and plant propagation. Engineering aspects and design of 
potential sites are discussed and include protective and retention structures 
substrate and foundation characteristics, dredging operations, and elevation 
and drainage requirements. Phases of plant propagation are detailed in the 
text and tables: selecting plant species for the site, collecting and storin 
plant materials, selecting a propagule type, planting the site, maintaining 
and monitoring the site, pilot studies, costing the work, and allowing natura 
colonization. A synopsis of 28 plant species discussing their characteris- 
tics, value, and potential use on dredged material is included as an appendix 
Tables of 115 selected plant species showing best propagules; occurrence by 
region and whether now occurring on dredged material; growth requirements; 
propagule handling methods; soil, salinity, and inundation tolerances; and 
other pertinent information are given. 

Unclassified 

SECURITY CLASSIFICATION OF THIS PAGEWhen Data Entered) 



PREFACE 

This report synthesizes literature and research pertinent to marsh 

development conducted by the Habitat Development Project (HDP), Dredged 

Material Research Program (DMRP), U. S. Army Engineer Waterways Experi- 

ment Station (WES), Vicksburg, Mississippi. 

Research synthesized in this report was performed by WES, other 

Federal and state agencies, private individuals, consulting firms, and 

educational institutions. 

The following personnel of the Environmental Laboratory (EL) parti- 

cipated in preparation of this report: Ms. Mary C. Landin, Mr. Michael R. 

Palermo, Ms. L. Jean Hunt, Dr. R. Terry Huffman, Mr. Charles V. Klimas, 

Ms. Mary K. Vincent, and Dr. James .S. Wilson. Ms. Hunt compiled the re- 

port. The report is also being published as Engineer Manual lllO-Z-5020. 

Review of various phases of the report was provided by Dr. Raymond 

Montgomery, EL; Mr. John Lunz, EL; Dr. Gary Tucker, Arkansas Polytech 

University, Russellville; Dr. B. R. Wells, University of Arkansas Rice 

Experiment Station, Stuttgart; Dr. Edgar Garbisch, Environmental Con- 

cern, Inc., St. Michaels, Maryland; and Mr. Paul Knutson, U. S. Army 

Coastal Engineering Research Center, Ft. Belvoir, Virginia. 

Work was performed under the general supervision of Dr. Hanley K. 

Smith, Manager of HDP; Dr. Conrad J. Kirby, Jr., Chief, Environmental 

Resources Division, EL; Dr. Roger T. Saucier, Special Assistant for 

Dredged Material Research, EL; and Dr. John Harrison, Chief, EL, WES. 

Director of WES during preparation of the report was COL J. L. 

Cannon, CE. Technical Director was Mr. F. P.. Brown. 
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